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EFFECT OF IMMOBILIZATION ON THE URINARY EXCRETION OF CALCIUM

Stefan Syc and Adam Wedrychowski,
Section A, Internal Diseases, Opolu District Hespital

A balance between bone: absorption and bone formation is /1921%
maintained in a healthy adult. A suffiecient amount of proteins,
vitamins, of the growth hormone, and sex hormones is required to
maintain this balance, since only under these conditions can
the osteoblasts fulfill their function. In addition to these
factors, 1n order to maintain regular osteoblast activity they
must be stimulated mechanically by movement [3, 4, 5, 7, 11].
When the urge to move, which stimulates the osteoblasts becomes
weaker, thelr activity also decreases. This 1s followed by
dominant osteoclastic activity of the osteoclasts, and bone
absorption dominates bone formation until the caleified bone
mass.returns to the new balancedstate required by the new
situation [6, 7, 10]. This increase in bone. absorption leads
to a rise in the calclum level in the blood, which is immediately
balanced, mainly through increased urinary excretion [13].

From Doering's studies in 1963 of the caleium balance in the
human organism with the aid of marked calecium 1t appears that
a relatlonship exists between the 24-hour urinary calecium
excretlion and the total amount of calcium eliminated from the
system [2].

On the basis of these data in the literature, we investigated
the 24-hour urinary calcium excretion in patients who have
been immobilized for a short period due to various internal

diseases.

¥ Numbers 1ln the margin indlcate pagination in the forelgn text.



Material and Methods

The 24-hour urinary calclum excretion was determined among
22 patients who spent a period of 21-32 days 1n bed, 1n complete
rest, due to a basilar disease, The principles for absolute
inert rest were observed strictly, and only small movements of
the extremities were allowed. The patients were constantly in
an inert, lying positlon and were fed in this position.
Patlents who did not observe absolute inert rest in bed were
not considered 1n this study. The age of the persons analyzed
variled from 34 to 73 years. The analyzed group included 17 men
and 5 women. Eighteen patients were treated for a myocardial
infarction, two for thrombophlebitis of the inferior extremities
complicated by a pulmonary infarcetion, one for thrombophleblitis
of the inferior extremities and one for a myocardial infarction
complicated by a pulmonary infarction.

Among 18 patlents the amount of caleclum exereted in urine in
24 hours was determined twice. The first study was made after
5-10 days of immobilization, and the second after 21-32 days.
Among four patients only one study was made gfter roughly 3 days
of immobilization. The .amount of calcium excreted through the
urine by the last patients was compared with the . -
mean amount of caleium excreted by the remaining patients at the
beginning of the immobilization. Before each study, the
patients received a low-calclum dlet for a 3-5 day period, in
accordance with Bauer and Auba [1], which contained about
105 mg of calcium in a 24-hour periocd. To eliminate possible
dlsturbances in the calclum balance connected with a cardiogenic
shock as well as with the serilous condition of the patients
in the first days of observation, the patients received the
low-calclum diet after 3-U4 days of immobilization. On the
fourth or fifth day, when the patients were given the diet
according to Bauer and Auba, the urine was collected for 24 hours,
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suggesting g complete empyting of the bladder before the

beginning of the collection as well as after 1fs completion.

Together with determining the amount of calecium excreted in the

urine, we also simultaneously described the calcium level in the serum.
The calcium level was estlmated using the Kramer and Tisdall

method [12].

Results

Among 18 patients who were studied, in whom the amount of
calcium excreted in the urine was determined twice, it increased
considerably in 15 persons after lmmobilization; in one
patient this increase was slight, and among two persons, the
calcium excreted with the urine decreased slightly. Among four
persons in whom it was determined only after immobllization,
the caleium excreted in the urine was high in three patients
and low only in one patient. The arithmetic average ‘whlch was
calculated from the amount of calcium excreted in the urine in
24 hours in the first days of immobilization was 115 mg per
24 hours, andafter 3-5weeks of immobilization, 257 mg per
24 hours. Hence, 1t was 2.3 times as high after immobilization
as before immobillzation.

Among the 18 persons studied, in whom the calcium level in
the serum was determined twice, the calclium level increased in
12 cases, and decreased in 6 cases after immobilization. The
arithmetlc average fromall déeterminations at the beginning of
immobilization was 9.7 mg % per 100 ml of the serum, and, after
the immobilization, 10.4 mg % per 100 ml serum. Hence, it was
somewhat higher after the immobilization, but both values
are still within the norm (Table 1).



Discussion

Among patients in whom the amount of calcium excreted in
the urine in 24 hours before and after immobilization was
determined, this value increased among 83% of the persons
examined. Thils lncrease was the result of the osteoclastic
activity, which dominated the activity of the osteoblasts, which
were not stimulated by movement as a result of the immobilization
and therefore decreasedtheir activity, causing a preponderance
of bone deterioration over bone formation.

Table 1 and Plg, 1 show that, among the patients denoted by
the numbers 2, 3, 7, 10 and 13, the increase in the calcium
excreted in the urine was generally high. All these people
either worked very hardphysically or led a very active life
immedlately before the immobilization. They excreted 450,

430, 472, 387 and 720 mg calcium per 24 hours after immobiliza-
tion. Evidently, a sudden immobllization of people who were

very active physilically before the immoblilization leads to a
drastic increase in bone deterioration wilth a subsequent increase

in the calcium excreted in the urine in 24 hours.

Table 1 and Fig. 1 refers to the three patients denoted by /1624

numbers 1, 19, and 22, 1in whom a drop or slight increase in the
amount of calcium excreted in the urine occurred after the
immobilization. Among these, two patients were serlously ill

in whom the basic disease was accompanlied simultaneously by
heart failure. : . The third patient, who was 73 years
0ld, had advanced senlle ostecpsathyrosis, which undoubtedly
reduced his ability to mobilize the calcium affer immobilization.
This patient led a relatively inactlve 1life before the
myocardial infarction, which he changed somewhat by adopting
the infarction regime. We explaln the absence of an increase
in the calcium excreted 1n the urine of this patient by these
reasons.
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Fig. 1. 24-hour urinary calcium excretion
in meg.

Wernly [13] reports that a healthy person compensates with-
out difficulty fluctuations in urinary calclum excretion without
any damage to the system, provided these fluctuations are
50-100% above or below the norm 1limit. . However, if they
exceed this limit,  disturbances may occur, for example, in
the form of stones formed in the urinary tracts [8, 9, 11]. 1In
our 22 patients, the calcium excreted in the urine exceeded
the norm by 100% in 10 cases, which happens relatively frequently
already after a short immobilization. We did not discover any
complications connected with hypercaleiuria, probably because
the immobilization was relatively short.

Conclusion

1. The 24-hour urinary calcium excretion increases con-
siderably among people after complete immobilization lasting

several weeks (on the average from 115 to 257 mg/24 hours).

2. Among 22 people examined, the urinary calcium excretion
exceeded the upper norm limit by 100% in 10 cases.



3. The urinary calcium excretlion increases most among
people whe were very active physically immediately before the
immobilization.

4, The calcium level in the blood increases after /1625
immobilization (on the average from 9.7 to 10.4 mg per 100 ml serum),.

However, 1ts arithmetic average lies within the limits of the

norm.
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